Abstract-This paper proposed a technique to dope graphene in Titanium dioxide (TiO2). The work focuses on avoiding the contents of carboxyl, hydroxyl or epoxy groups which is up to 55% of the Graphene Oxide (GO) alone in which enhance the conductive performance of the composite. We have characterised the composite on colour difference and voltage-current measurement (I-V Measurement) and Energy Dispersive Spectroscopy (EDS). The results of a simple eye observation for different thin films indicates a difference in colour shades due to better dispersion in TiO2/Graphene thin film. Then the dispersion of the Graphene sheets can be seen by the uniform colour change with every different ratio. Moreover, the same ratio with different composite weight in I-V measurement resulted is similar to current/voltage readings. Finally, the oxygen atomic level and weight ratio is maintained while better atomic level and weight ratio of graphene sheets and Titania was concluded which shows a higher free electron mobility.
INTRODUCTION

a. Background Of Study
The Nobel prize laureate Richard Smalley listed the environment and energy as one of ten problems that facing humanity during his speech at Rice University 2003 [1] , and the need for sustainable energy sources is in high demand. Nowadays, the increase in human population and the ongoing rapid increase in energy demand and consumption which consequently leads to increase the environmental crisis by continuing using of fossil fuel and greenhouse gases produced. However, much attention to renewable energy sources like biomass, Hydroelectric, Geothermal, Tide/ Ocean Current and wind energy, but the solar energy and the 3rd Generation of the solar power, especially after the pioneer work of O'Regan and Gratzel in 1991 [2] , who published a paper that introduced low cost and efficient devices with the development of dyesensitized solar cells (DSCs or DSSCs). As a low cost and potential non-environmental hazards replacement of the 2nd generation silicon photovoltaics.
b. DSSCs
The basic construction of DSSCs consists of three main parts (Dye-sensitized photoelectrode, electrolyte, and counterelectrode) with a sandwich of two conducting substrates [3] The use of oxide semiconducting materials such as Tin (II) oxide (SnO), Titanium dioxide (TiO2), or Zinc oxide (ZnO), which act as a scaffold for dye molecules. It also presents a medium for electron charge transfer when the electrons reach its conduction band [4] . However, TiO2 has considered as the most used and efficient semiconductor due to its numerous superior characteristics, such as low toxicity, high chemical stability, and mesoporous microstructure. Moreover, out of the three primary TiO2 crystalline existing forms. Anatase (tetragonal) is the most used one due to its high performance [5, 6] . However, TiO2 known to absorb only the ultraviolet region of light and having an issue of high velocity of electronhole recombination problem [7] . The illumination of the device excited the electrons in the dye, promoting electrons to the lowest unoccupied molecular orbital (LUMO) from the highest occupied molecular orbital (HOMO), Moreover, to the conduction band (CB) of the TiO2. Meanwhile, the holes transfer to the back electron from the (HOMO) [4, 8] .
The discovery of Graphene in 2004 by the two scientists Andre Geim and Konstantin Novoselov [9] with its phenomenal properties as a superconducting and one atom thick made much potential for new research ideas to gain better efficiency. However, a method of extracting and doping the graphene it might be complicated for mass production. Furthermore, honeycomb-like framework composite of (TiO2/rGO) has been constructed by a low-temperature method, and the results proved that the excellent conductivity of the graphene could be even more efficient with anatase on the subject of photocatalytic activity than rutile in part because of reaction media with O as oxidising species [10] .
Furthermore, a study for band gap reduction in (TiO2/GO) composite proved that graphene reduces the band gap on the metal oxide while enhancing the electron lifetime spin. However, the oxidation of graphene increases the interplanar distance due to trapping of oxygen between graphene sheets [11] . Furthermore, it also improves the polarity of the graphene layers, which in turn, enhance the solubility in water.
TiO2/graphene nanocomposite can be obtained using multiple methods. However, most of the reported methods or procedures involved either the well-known reduction techniques. i,e, hummer method or the modified hummer method. Furthermore, a study of multilayer photoanode composite [12] used a GO obtained from graphite and then oxygen reduction by using a low-cost redox method to reduce the oxygen and hydrogen level in the GO sheet layer. However, the oxygen percentage to graphene in GO was 31.31% to 68.69% respectively. Moreover, the used reduction method presented shallow impact on the percentage of the oxygen even after 1440 minutes of using sodium borohydride (NaBH4) as a reducing agent; the resulted percentage was 84.80 to 12.35 for the graphene and oxygen respectively [13] .
c. The objective of this study
In this study, we are proposing a new low cost, a method for a TiO2/graphene composite that it does not include oxidation of graphene to graphene oxide. Moreover, the process can be used on powder phase of the graphene and proved a deficient percentage of oxygen in the composite in which improve the conductivity of the photoanode and in turn the electron mobility and lifetime spin. Furthermore, the strategy of the method is to ensure proper dispersing and achieve highly reliable weight ratio between the metal oxide and the graphene in powder form.
II. METHOD OF WORK
a. Materials
Titanium (IV) Oxide, Anatase Nanopowder, <25 nm Particle Size, 99.7 Trace Metals Basis. Graphene Nanopowder: AO-3: 12nm Flakes-100g, Graphene Supermarket. Ethanol 95% Denatured, Hamburg C0312, 2-Propanol for Analysis Emsure, ACS, ISO. Acetone of Analysis Emsure, ACS, ISO. Acetic Acid, Alpha-Terpineol, Technical Grade, 90%.
b. Aim of work
This method aims to precisely measure the weight ratio of TiO2/graphene powder form in a precise ratio without losing materials weight by the edges of the mortar, or other mechanical Synthesizing techniques. However, a density equation is used to convert mass into volume and vice versa.
P=m/v
As the density (P) is the density of the material witch every material has its density, and mass (m) is the weight of the material in (gram, kilogram, etc.), while the volume (v) is the size of the material equivalent to (litre, millilitre, etc.). Furthermore, (Table I) contain the table of content in which the ratio of the materials that been used on account of TiO2/G elements weight in this experiment method.
c. Synthesising TiO2/Graphene
As detailed in Fig.1 . First, the binder has prepared by mixing ethyl cellulose in ethanol in a beaker with a weight ratio of (1:10) respectively and magnetically stirred for Two hours.
Meanwhile, ethanol volume has been reserved to use on (TiO2/Graphene powder) weight ratio of (17:1) respectively. Second beaker with the desired ratio of the graphene powder and already reserved ethanol with (1:13) of the total composite weight, ultrasonicated for (2 hours) to ensure dispersion and separation of graphene sheets. Meanwhile, a sequence of steps follows to ensure that the semiconductor (TiO2) diluted and preparation to successfully synthesised with graphene powder. Starting in, acetic acid, DI water and TiO2 with a ratio of (0.16:0.16:1) respectively, and gradually adding the rest of the already acquired ethanol to the beaker while stirring. Furthermore, we add the previously sonicated graphene powder to the diluted TiO2 and stir. Moreover, ultrasonication required for (30 minutes) before adding α-terpineol and stir for (60 minutes) to ensure dispersion of the graphene in the metal oxide. Finally, the TiO2/G composite added to the ethylcellulose beaker and continued stirring during (8-10) hours. After that, the evaporation process begins until the composite turns to a pasty form.
d. Thin film
Cleaning the substrate with acetone, isopropanol, and ethanol while sonicating for (15 minutes) each and drying them with heat plate. Dr Blading method used to place the thin film on the substrates (5cm 2 ) and baked on the furnace for 30 minutes on 450º C to activate and crystallise the Titania. 
e. Instruments
In this experiment, we examined the TiO2/ Graphene doping and level of Carbon and Oxygen in the thin film to determent the possibility of enhanced electron mobility. Furthermore, different weights of composites at the same weight ratio has examined. Fig. 2 . Shows the TiO2 film after annealing of different concentrations of synthesised pastes composites starting from 0% graphene or (bare), % 0.2, 0.5%, 1%, and 1.5% from A to F respectively, a colour difference appeared at each concentration with higher Carbon element level concentration. The colour spectrum started from bright white as in bare TiO2 Film represented by initial (A) and ended up in Gray-like as in higher concentration as represented in (B, C, E, and F) respectively. The colour change due to the uniformity of graphene doped inside TiO2 composite in which has been synthesised by our method of work. Furthermore, in Fig. 3 . the Current-Voltage Measurement (I-V Measurement) has been carried out for a credibility test with ratios undertook, as two weights of composites with the same proportion of Graphene but the different weight of the composite as in 1g and 2g of the composite; It shows similar results for both of composites in which the value of measurement conducted in (V) and in (mA). Therefore, the results of the last test were highly considerable since they have similarity in Fill Factor, efficiency, and Voltage-Current as the other weight composite. , we can see the peaks of our current thin film, and we can observe the weight ratio and the atomic level of the oxygen is lower than that of the study conducted Graphene oxide (GO) as conductivity enhancer in which allow a more considerable sum of free electron to be excited throw out the thin film. in Fig.5 (b. ) [14] . A study that presented graphene oxide as an enhancer and we can observe the high atomic level of oxygen as almost half of the entire circuit and confirming the shallow level of carbon Wight ratio and atomic level.
III. RESULTS AND DISCUSSION
another study is for TiO2/Graphene nanohybrids treated by nitrogen [15] , although it succeeded in reducing the Oxygen level. However, the Titania level is also reduced dramatically to 7.40%, not mentioning the high chemical method been used with high temperatures (540 ºC -700 º C). Moreover, a study of CQD [16] that has applied on TiO2 photoanode DSSCs indicated higher Carbon weight percentage, which is 2.94%, but still lower than the current study, and the Oxygen level is in the normal range of 36.26% compared to 32.88% in this study. 
IV. CONCLUSION
In summary, the performance of TiO2/Graphene nanocomposite has improved. The fabricated TiO2/Graphene with different ratios of graphene shows the significant colour difference as observed, Moreover, the different weight ratio of the composite element of Titania and graphene can be seen clearly in colour difference with each higher concentration of graphene indicated a uniform dispersion of the graphene powder. The I-V characterisation confirmed the credibility since different composites show similarity in performance. Finally, the Energy Dispersive Spectroscopy (EDS) indicates that higher atomic mobility (electron mobility) for both of Titania and graphene due to lower oxygen present in the thin film that traps the electron, or redirects it is mobility between the graphene sheets. Also, the method of work is low in cost, time, and effort to create a highly functional composite.
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